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REFLECTION TYPE ZOOM OPTICAL SYSTEM AND IMAGE PICKUP DEVICE USING THE SYSTEM 

Publication Number: 08-292372 (JP 8292372 A) , November 05, 1996 
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• 29.2 (PRECISION INSTRUMENTS— Optical Equipment) 
JAPIO Keywords: 

• R002 (LASERS) 

• R098 (ELECTRONIC MATERIALS— Charge Transfer Elements, CCD & BBD) 
Abstract: 

PURPOSE: To provide a reflection type zoom optical system and image pickup device using the system for which the 
arrangement accuracy of a reflection mirror frequently required for a mirror optical system is relaxed while 
miniaturizing the entire mirror optical system. 

CONSTITUTION: Plural reflecting planes composed of optical elements or/and surface reflection mirrors, which are 
constituted so that light flux can be made incident from one refracting plane into the inside of a transparent body and 
can be emitted from the other refracting plane after being repeatedly reflected on plural reflecting planes by forming 
two refracting planes and plural reflecting planes on the surface of the transparent object, are integrally formed and 
plural optical elements, which are constituted so that the incident light flux can be emitted after being repeatedly 
reflected on plural reflecting planes, are provided. Then, the image of an object is formed through plural optical 
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elements B1-B3 and the relative positions of two optical elements B2 and B3 among the plural optical elements Bl-B.' 
are changed at least so that zooming can be performed. 

JAPIO 
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(57) 

[gift] 5 7-**«*»©^t*H»)oo, 

c ] mmttommtc 2 mm^m t mwosmm 





1 i ] mm#<Dmwnc 2 r><om mm t mxoK 

0BSHMJ:Offi&tRttcDSttB«H«n«c»fiEL. A« 

B^»<03£3*SW[> 5 4>fr < £ <b 2 o<D#3**^CD 

t»*S2 ] «fKffl»«tM**fbi*1**^fc < <b 
2-3©*WfrBi % **A«TS^?a±t*fflt"SSi§ 

fttfiWfvb z>ct t r *«*s 1 <oimm<D x 

[M*i4 3 MB^WffiB*»bSi*S^fc < i 

2 myt^m+o 1 o«:A***3^tt<fc»ffl-r*s« 
fto^ft #K*t#fij * rsjc > r c > £ c t <h -r * if * 

n^Ci £tttk<b-rSit*H 1 -6©^W 1 
SBBOSWfi© X- A3fc¥&. 

«<t*-*SM3I 1 ^8©lvr*l* 1 ^CCiBtgCDJ^I^CD 
X-A*^, 

[M*S10] fflrffi«»<&K»ffi<Drt. ftBcDJEt*® 

£*T -5 if *S 1 ^9 <D^-rtiiJ> 1 3BCCKHOJS0WSS00X 
-A*3*3&. 



(2) »H¥8-2 9 2 3 7 2 

2 

fe2o<D5fc^*^©s*s»#T^r 1 o<d¥b±k:£>& 
c±*i#»£**i»3RJ!i -1 oot^rn^i^ccgEtt 
©rmssox-a***. 

[ 1*409 1 2 ] WIBtB»WfflB%^b31*&^< £ 

^^E¥B±K**C£*tt«<fcTSitJ|OIl 1 © 
J^MOX-AiJfc^ 

1 3 ] 0iTElS$fc<D:fc^^<O J > *><D'pt*< £ 

©om^ 1 ^ccsBtwoKWssox- a#3^ 0 

tlf^l 1 4 ] HJIBffi»WffiB^^{t$ if S4>fc < £ 
&2^<D;7fc^H4£. SCiCC«C>n^2 0CD»»^B 
* ^SfrT & C £ £?$m£ *T 1 Xtt 2 CDS 

IM<DX-A*^ 0 

[»soH i 5 ] i - 1 4©i>r*ia> i mam 

20 ©Sf^©X~A^ifc£WU »&JaM*<DlttfcB_bfc: 

[0 o o l ] 

C/*ft*ffll>/c»««BCCBU «F«clS»OiS»B*W 
Lfc^X^ifflRBfliCv *<D*>*>'ptii<. ±i>2-o<D 
*^*^-(Dffi»W(iB*a(4$ if* C <b «c cfc *3 X- $ > 

30 [0002] 

[8£*©a«] «S6*J:0DflBa^iaffl«»©S«B*M 

rxowmmt l ooOBB.t^fltS^fsiSS v-Ji^JfrV 

[0004] c©$7-^«, Bfrli^-teyuv^Js: 
^ >=> u > x^g^c b > x*©*b * *i»-r ^> r 

S^^affi-r C <b ^ @ K) <b 0/c CDT £> S . 
[0 00 5] BitM*tti3K?*>mu>X%ccfc 

[000 6] C<D«CC, ffl*J:*)U>^fi©fiC^ 



(3) 

3 

[0 00 7] l,frOtiifie>. -flSWtc^-fe^UV^H 

[0 00 8] ccDMm&zm&Tz&ic. kms^-* 

106**;#105 ^68fT 5 9-*^»fcfflSg3tiTl» 10 
[ 0 0 0 9 ] 0 6 0 «*B«F»3,674, 334 -S^lfflSKB 

[ooio] ^-*^*tt**ojiajHcciaffi 
^ru , a®^ii3 *otihbs*ii2 -en 6 

#114 CC*fUTttffiTflPJO*. DOT^112 «5H»U4CC 

CD£ft«ii6 £##114 *>6HU »ffc«*ii5 <D*-^ 
[0 0 1 1 ] B6 U**B^5,063,586 #^iNH<(C§a 

$ •&rW»«K©^*ai* est it _ti2co^gi^r 
!fifct/tc»5. 30 
[0012] HBKfcOT . »9fliBi2l ©SiSlfi^^ 
#127 i^ilWc, 36lR©3iiflJIH«:CiB«i22 • DO 

CDffi^**fr<h£*^/ctt) 122a, 123a,124a f 125a « % it 

#127 sc«tLrflU^r^&. HBrw:c©£*©»i> 

#Jfitl28 <D*S«*5^-<Cck&4r9U*R9±0"C; «Jf* 

ft««ffJ: < *S«Bi26 ec«6*3-ert>s. 

[0013] *<D(6#B4«iF4, 737,021 #l!B«M|-*>*a 40 

^4,265,510 -9lBtei»ccfe*tt«:*torisHe*»^s 
stit^H*** nr <,» 

[0 0 14] iC5t, ±Se5 7-*^»«:«flc-r*a 
»©S«B*tB»WK:»tt3-&sciK:J:i5, 

(tt&EB) *SMbS**X-5>*«« 
bfci6trci>*. 

[0015] Wa.tt*B«F*K812 f 030 #IWfflSCC^5l^ 



^¥8-2 92372 

4 

DDB»ioi*i^CiB*i02 £r<DMPH<ti2iB»io 
2 3&»6«BlD3 *r©lffl»«rfi»W«:»fc5-li'SCtK: 

[0 0 16] B6 2«^««:H7n3tirt^»(Oll*6 

-iaffi»i3i tcA*forc©Hrss*$tiiRm*«<b^ 
oTft(*Wlccrfij^c»ss— OBtti32 ccawo, cere 
«B«^H»S tiBB £ & r mraSi^i34 

BJBus kamu ccrjs«snriix***i^o* 

®137 ±KtMcfh. 

[0017] CO««;CC*5l*riB-(MIBai3i tar-a 
B«132 PdKOBPB^aft^li-^ii^CC. mrt£bffi!iti3 
4 <fci&-igB«l35 MO|fflH*a!fb3ti-rX-S>y«: 

[0018] S/c, *S^4,993,818 #9MW<t;b<r> 

r« 4 B5 9*c^-r*-fe^u>s:si*aj§««crjs«u 

[0019] Ctl^OSWffl©»IK«^»tt. tfffi£^a D n 

-(DimjkvnmDmmfiitmxih -? tc. 

[0 02 0] C©WB*»«-r&— ^Jffiil-C. 0) 
[0 02 1 ] ^MHI^^^D * *CCfc 

[0022] cn^o^'jXAi^ aa©g«i*j-(t 

fiSBesnrc^^CC, «KS*B©*B»W&ffiEH«tt« 

[0 02 3] .CtiCCWOr, ^yXAOgS*B«:ft*3g: 
[0 02 41S63 »*S«FfiF4 i 775 l 217 #«n«CH 

^3nrc^«»*^*ossB«iBBr*-s. cota^ 
[0025] coas^ttt, mmm^mAi <Dm 

WMHCCfflfri*. DflB«fc*3^^>-7 ^^-Bi43 tcA 

I^T^o fltC©^7 ^^-®143 CCTSItL//c 



5 

St?iyfcJKi45 «Cflffii43 ©Wt-£/gfr2KC <fc 

©ffi^aB«*JBflS-r&i<!:*>CC. ISgi#©Bl44 KA&t 

[0 026] tttt*60tttt%Xl46 «S»Mi4 

2 &t2«¥ff&fli47 KAIf U mtfrl>XWW<D^-7 
$7-®l43 KM*. DQS143 CCtt¥»»B**»aiSft 

TfctK «Jtt*J*U46 CO-$P«DflSl43 £»iflU ffil4 

2 */H8t»«SL 6I1g#©Bi44 CCAWT^o CftKJ: 
[ 0 0 2 7 3 m 6 4 tt#H¥2-2975lfi^tttC«^3ft 

[0 02 8] C©WSB63*»rra, W«Smf*lS0 *6 

»tHi/3rc«m*jRi54 ^yxAPa^aus-rs^ffiis 

**<b3feOj».*ffil56 «C*SfRT*. C©£#J^t*Ml51 20 
OOWft^BlS? <h¥®158 i©ra^JSS*LJfe^6 

tt£Bi56 ccujaorteD, C*lKJ:^T#i»R±flK© 
[0 02 9] *«Cj||USlBl56 Lr^diL/c 

»jjyfcfRl54 t£. ¥30157 <h¥®158 ©fffl*:£K8*0& 

#6ttftffi«*9fiK*^-:7 5 5-152 «CAf*U C©^ 

JttifctK ®157 ^iSOrSS^CD®153 (CA»U 30 

[0 03 0] 6©»f*#S!l55 «^ XA 

Pb£*ja*Sffii58b£flBftU ttWBIJ:0JlK^-7^ 
5-152 *»«U M157 *BBirfl£*©Bl53 CC 

-^^b-cBB-r*. 

[0 03 1 ] 36^, ^yXA©HWHKC**«^*ffl 
OfcWi LX. «Atf«FBB 3 P5-12704 ^$S^^6- 

[0032] 

[ftB#ttftLJ:9&r«BB] 11*12*^1*3,674,33 
4-^WfflS, *SftflF5 f 063,586 #9iM». *@tff¥4 t 
265,510 #9Mffl»tcMS3tir(r^fii^5 7-**-r* 



#W8 -2 9 2 37 2 
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[ 0 0 3 3 ] X. *S«F«=4 t 812 i 030 ^If. *E*S 

1^4,993,818 #ranwcM9dtirtr^Kffi«itt^#'r 

©BBaSAj£tt«s*<. st»tt«¥tttt«»^A(C«. 

[0034] * idfttcmm $ 5 - ©«»(&b«k?mk u 

[003 5] X^©^^©»aafc£*tt. 

[ o o 3 6 ] wsB*H«g*4,775 i 2i7 mamm* « 

§B^2-297515#4i«CCH7n3tiri^ttJg*^», l> 
[ 0 0 3 7 ] X. 4»M¥ 5-12704 *t£»*»»B¥6-1396 

[003 8] *IHI!I*. BROlBli^TfflOHWBB*- 
L/fc3ie»aR^*WKfflC^ »«»©*¥*-? 
©5 *>©4>ft < t h 2 o©***-W>«»WffilR*aiW 

ec£{fc3tfTX-s>*£*T5c<Ltt:<fc*K 5 5-^ 

[0 03 9] *fc. jR^**^3R<Z>«t«5<*»JCCiea 

azmf&t? zc tic**) . wmn<omMmox-Ait 
&jhx ***©*»a©«i/wt*iasc 

*Lr^**-^«r«JiRr*att©S*rffi«:jiSWAj: 

«CiW0, *^»rt©*i8«:Wa©»««:©ft 
L, BB6*»©»f3E*fiI©±«©)SBffc*Ho3fl:SI*aa 

©x-A*^*&c>*-eti*fflt^cffl«KB©««^aw 

[0040] 

[Sffi£«ifcT*/c«>©*fft] **M©SI*S©X-A 



( i - i ) mitiwmmic 2 mmmm t mnvmM 

£ C t*C J: >J X- 5 > t/Z'i=r>> c tmt'ft&t Ori> 
[0 04 1 ] WtC. 

( 1 - 1 - 1 ) fi9S2ffl*tWffiiB4Xfb3-a-*4>«r< £ 
t2rXD#»im* % **A»*SS*tt<!;l*aj-rsg 

( 1 - 1 - 2 ) «retH»«ttB**ftsi*s*tt< t 

t 2 1 o©8»Tffi±tIl>(c«fK: 

(1-1-3) KriBfB»nfil[lK«Kfb3«<&2l>«:< t 

( 1 - 1 - 4 ) ina««wffiB*scf ts < <t 
4> 2 -ocoft^m+cD 1 o«Aiit i ttto-r * m 

( 1 - 1 - 5 ) mrieta>pf& t Jttg4^L$^^^^< £ 

( 1 - 1 - 6 ) Bm*I»WffiB*X{fc3 tt*4>tt < £ 
i> 2 5^cDio4*£ttor:7*-*r>> 

( 1 - 1 - 7 ) «Waffi«Wtt«*8Effc3*-65l>tt< £ 

( 1 - 1 - 8 ) iWffiEWSSOX- A*¥«tt. *<7>* 
R©*rd>*< it 1 & »*«**BMS«-r-5. 

( 1 - 1 - 9 ) H«riEffi^<DJsw®^rt, i&®oj£&f® 

(1-1-10) Wffiffl^ffiBiKffcS tt*:4>& < 
£ 1 2 o©36**-T-Oie»«*«'r 1 o©iRB±K: £> 

(1-1-11) fn3ffiJWJtt{B*S£fb3*-5^< 
i t 2 o©*^*^«jrf ©*^*-T-(D»»ttO^Jte < t 
t— fflWIJia^BiOcas. . 

(1-1-12) Busaafto*^*^© 5 *<z>4>tt < 

Hioom^t StMiimBOXdCCfett* 

1 1 2 oo^R^^sn-r & (C*t o r <st > r 



(5) #§8¥8 - 2 9 2 3 7 2 
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(1-1-13) !WgB«»»(4IH*»k3'tt&il>tt< 

B±r***»r*. 

(00421X, *ftH®ttM«f2. 

(1-2) (1-1)-(1-1-13) <Dl»r*l3&> 

ia«CE«C!)S»«!©X-A***4WL, »««f*CD 

10 05. 

[0043] 

<£>il 0*SO*H*fe«^*<Dftii*^CC 01 > r BMB T a . 
[ 0 0 4 4 ] 13 1 «*«W<D*^»©»lS^-^45£« 

3^6*B(cj|tr 1 ~><D%M (H 1 *<D— ^MUR-CiR-rt 

[0 04 5] SIlCCfeCirlSlffiRUieO, ^2®R2« 
20 ^lli^iWE ^3MR3iim2MR2CC>^Or^ 

WOTS/? K ^h3*ifcJ5S*ffi* »6BR6tt3!5® 

rsccsfj-ots'? k ^^Ksn/cJBftffir*^. mzm 

9©«»r flteS 3 ti *— 30#***±cc«ti8c 3 tir * 

0. Hi*r«sii<D*^*^-Biiori^. 

[0046]^ot, m 1 (D»fiJcrB^FSmCOttf*M^ 
6»2ffiR2*"COfflW«^», »2ffiR2*><£>SIBBR6£ 
rtt**#»<D««, »6ffiR6^&*H^<D»7BR7$ 

30 roMW«a«r*fi5corc^. 

[0047] *»!B©«**tt«*C***r**/c«>* 

r, **9i©*ifiWcc*5Cir«*-r» 1 b©#jisw2&!I 

[00481-e or, *»^co^«W«:*ji*r«, S£ 1 
H©^*^©*-&Mi*IISl«ir5 4*«:. B£.£*fc 
mS*ffi©4M>£*iIS*B (SH«I) <DMSg4^ 
*»©»JM*i®»orc>&. 3 6CC, 

[0049] *$m<Dnmwic*$^x 

<k«c68««4±iS©«CcS93EO/c3&«, i 
to*«©»«>*H:**Blt±. HXI&C0K«3li«>±, ^0 

l»«i4»ffl-rti«At^ 0^0, Htt««ctt«B©*^ 

1, «0XttAfMX««UBXtt***(D» 1 BO* 

[oo5o]o$o, **H^©^ftw«:fetir« k mm 



9 

[005 1 ] fi£orS*IS«i9:5£3n/cSM(^JIS#tc^ 

[005 2] *»9liO«(ai«©«9t*«r«flfr*^Jb 

[0 0 5 3 ] zfft : nUS«j|Qm2BR2(CA3^9Sm 
\*l : JBO&fciiO 5^1/ hBl*J (B 1 OJ&Bft) rz Wc 
ft L Tattle] OK 90* fcfr-rflOl 
XH : J5Uft*a02*Y «NfiCSiKttim (E9 1 <D«BK: 

B^sai-r ami <t -r & d - * u 

t, a-#;Uffi«*r*©B©B^£*Ofc#;W»tt 

^rs*««rraa i i®iM*p-*;H«^ra 

[0 05 4 ] */c. Si BOYZBrtr©*^ Hltt«» 

p-*;i/ffi«(x,v,z) <Dy,z «tta*tI8^0(,Y,z)«: 
StfOTYZBrtrftSai ^c^rfco, AttWcc«terF<& 

*£ 

g/c, Di«miffiiS(i+l) BOO — ^ibJfiaUDAUSNI 
CDfMJPi^^-T^^^-S, Ncti % udittlff i iif ( i 

+ 1 ) B»©a*©m»*±7*^r*s. 

[0 05 6] */c, *m}omnm<Dftmmm&oM 

[0057] c ct\ si to^^ccfcc^TYzBrtr 
©ffliB*aro-*juBi«<oiajS (y-l zi) r****. 



(6) ftggip 8-292372 

10 

«2i*jt**3WJEftiB. *HL aaaS<D«SS(DJB«:2i 
(W) , Zi(M) . ZiCQ rgfCii-r^ 
[0 0 5 8 ] fcfc. SB©ffi«ffiteJ£fl*r<Dffl£i* 

Zi (M)=Zi(W)+a 
Zi(T)=ZiCW)+b 

a,b ©»#tt»H3Wz ^^x*ffii«:*ib-r&»^ 

[005 9 ] ^A^ogetkMUKSBKOQIE^fta)!^ 

BfrfeftBtcittrS&N (Hi ccrQ-^r 
tt*4M>*sa 1 MiKc&£il^£v^x k MHkBMtc 

[0 06 0] ccr, »BW«T®a-c*$ti4»ttr 

20 : 

[0 06 1] 

[ttl ] 

Z " 1 + { 1- (x 2 ^^) /R j 2 } 1/2 
A = Ca+W-Cv 1 -cos't+x*) 

B = 2a-b-cos t[l+{(b-a)-v*sin t/(2a-b)}+ (i+{(b-a) 
30 -ysin t/Ca-b)My 2 /(a-b)}-{4a-b-cos 2 t+(a+b)'sin 
2 tlx 2 /(4a 2 b 2 cos 2 0) 1/2 ] 

2 = A/B+Q , V 2 4C 2 0 x 2 +Q 3 V 3 4C 2 x x 2 v+Co 4 V 4 +Ci 1 x 2 V 2 +C 4 . 
x 4 

eBAB%(CJ:D»e3ti^AB«y2ffi«M«;B&^5B 

tex 2 BCC*t It . 

[0 06 2 ] Co, =C M =t=0 
40 $65C 

Qj = Q 0 Cp 4 — C« 0 — C z 1 /2 

[0 06 3] *#6Wo-S^ft««:*5Cirwia 1 

CcA84-r**S<0*^:ilft. SiE^liftuxchtJxzMrttc 
fct»r«0Ri«:AW-r-6**©«^:ifflflr*s. */c. 

50 ti»***©9i43ecRi«r4. «c*j. Ammizmim 



11 

[0064]^ «ffi±r©*»«BB£«lM XL L 

[o o 6 5 ) x, mfcT-ttzmix^zmmmic^ 
x\z%&m<D?<< x^uri^. *<dimx«:ieiiss 

[0 06 6] x, m&r-z&mttx^&mmmic^ 

Rl^<D*¥Af*ft. HftAWft**** (Ur ,Ux),(0,U.), 

C-Ur , U, ) , ClJr . 0) , (0 , 0) , C-Uy , 0) t ft £ At* ft <DftM<D 

[0067] wToiiJSWi^eiaswAsrttaiflt^ 20 

[ 0 0 6 8 ] ft *j. ^|jr£#J 1 £Httffll4 £ -CttBWB© 

[0 06 9] [aOIMl ] B2tt#»W©5SJ6«l<Dg 
©««*^<osas«r*s. fiJSKfc^T, el B2te 30 

*TBi«:AW-r*»aM*©*raji cn*6«uf4i» 

[ 0 0 7 0 ] n 2 ©36**^B2tt«H*ffll <fc 0 ft/SUr® R 
*¥*^Bl£|i?l«K:, *2 0*** J F-B2(CA«'r4«* 40 
[0 0 7 1 ] B3tt¥ff WRJ: 0 ft£#^IE&r&^ 

frz-mfrhWf&irX^h. 
[ o o 7 2 ] p ««»«ffir&^»«s^®'c* o . m 

[ 0 0 7 3 ] m 1 Ojt^*-?KL IS 2 0*^*^B2«n 50 



«fBB¥ 8-292372 
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8X-AU>X©-g*£1»SLTl>*. 

[0074] ^tc*nis«tc*jws*s«f^ffl^»^-r 
a. sw^^oMStt, «aoBLtc<fci5AS**a*a»j 

5 JifcfJL * 1 Ojft***KiiOCflJB*TBlR. . , KAMT 

[0075] ^ccnas^TffiR^^sjfrSiaL/jrc^ti, 

[0 0 7 6 ] C<0J:5K: % -IS 1 ©*^*^-Blrt«l« 

[0077] i w&mmm.u:— xmteLtcitmz* a® 
■Ri.i. eanaRi.4, oiBaiRi.,«:rKW*i»»)iio. 

[0 07 8 ] CCDfiCcm 1 ©#**?■ Bltt % AfflWffltc 
[0 0 7 9 ] 2^«HN2©tt*«^6©**«. ^2 

cD*^^-B2(DiM^T®R 1 . l ^^jaL/ca, pmm 

[0 08 0 ] claw, * 1 ©*^*q=-Birt«:«K*««:IS 

[0 0 8 1 ] 3yctt*ffiN36Cje«Ofe**ttCiffi» 

0, CC«crJB«oyt*Ktt***liElKB3*jiiaa. m 

[008 2] C©«CC*2©jfe**-¥-B2B. Sl©^ 

PiCCWtelfcL/rfcO. »l©*^*T-Bl<i:l5l«CC % A 
HB*BKCJ:SJH»ri, a»OftffiSSt«CCcfcSS««:« 

[0 0 8 3 ] */c, *n«iWicc*$iirtt. *isa f »2 

fl«6«S^BU B2^rfll«*^ffi (*S«M) P ICttLXm 

ttftte«tt'r & c <btc J: t) . »i$^^©^*j^8t (is 
) 

lfi«l<D»l SaW 2 0*^*^81,62 CD^t 

/c^IBg0r*^, o ft4d, S3 (A) tt3fe**JM£ft 
48©«J»(W) OlBg®T^>0, S3 (B) tta»«(Dl* 

[0084] |^S«:^C^r , m 1 C^^^BLOML^S 
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Ml«ltC^o ) 
= -f 2 J 

(8„ = - (* ' + f,) / (-x. + fj 
= fi/x, 

= -x. '/fi (l) 
f.= f,*/3,. 

= fi *f, /x. (2) 
[0 0 8 5] CCT\ m2<Dft¥&¥*2fr~*.-b><D 

«:^ ; 5*ra^MN2<D{iiS^fl:^^lE-r'5^cc. Ifn <£> 
[0 08 6] »2©#**^B2#&&— £S»»LTJ£ 

£ 2T = (x T ' +fz)/( -x T +f«) 
= f*/x, 

= -x T '/f, (3) 

f T = f,*£ JT 

= ft*f,/x T (4) 

Z = f T /f. 

= x,/x T (5) 

[0 08 7] C©giC, »l<D**3R^-Bli*2CW6*: 
*^B2HScm2 0*** J F-B2i»«3R^fflP [H]<Dta*t 

[0 08 8] «Kr*te¥<**r©ffi«icc»Lr* 
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[0 08 9] fcfc. X««FCC»»-rSIS2 0***^B2 

<D«iifbaWi£„ 

[0 090] ^ISteWO^SriMflTS. 

[0 09 1] W8lfc««:*jt»rttK««f«:»»'r-5S» 
War.? hfb^nrt^^tc, S£*<D5^-^*tc 

10 ^BlRi»2©***^B2raO!)filLSti!K«rflt«rtl«a 

[0092] mmis>xfrMtLx. &yt¥m+zmm 

[0 0 9 3] «EttB(DtSft«ffl^^6 t 

[ 0 0 9 4 ] X. *MS«(DtS«1f X«rlWWR^-ffil^ 

[0 09 5] ft*©**?***©^. 

30 [0 0 9 6] *HJg«CC*jliTW. ROB^fflK*^ 
©«ft#WJ©» 1 (D***^Bi©AS*BBifi«K:aftiS-r * C 

[ o o 9 7 ] ir**¥*w«:«*weiM-sc 
itCctO, «0BtJ:0«ffliJK:ieia3tx/cffi(D*BIW«!l!l 

[0 0 9 8 1 11 (Dlc^TMJ&Vm 2 (D3 l c^T-B2CD 

tt*YZ^ffiiWf<CjE±CCK3e-r-5CiCCJ:0, ffU CD 
40 ^*^BlS.^»2O***^B2*«Xf&CC|«0r»»0 

<t<DW»*8«CC«fctl, S*WR^B1,B2 ©XttS 
[ 0 0 9 9 ] <S u ItaWKrStoYZTiBiW***^ 3&« 

[oioo] S***^«— ¥ffi±«ciBiB3*iri^<o 
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[0101] 2^iB«ffiN23&s»l 

Bi<t sn 2 B20*racc»^ ?tirc^ 

[0102] ^»^«Cfc^S*^*^©*ft^Rj 

[0103] #«H«:*jc>rtt. **«R-T-(cA« * « 

H**C£aOTJtt£ft*. 20 
[0 1 0 4 ] X, A*WlaI«:»Lr»m*laJ*ig*ffilt 

[0105] **?aoj|tt«tt±fg2«H(o^-^'->r 

[0 106] l,*>Ltt*S6, ^*Wtt*|fi]tt2o 

sWtttt<, «^.tf*^*^A»-r*»»«ia>*ifiji« 

3tf . 45' % 60* %F<D$>2>& 30 
[0107] [|H*fe0iJ2] l34W2(s:^©36*W2<OS 

[0108] |5j0K::fc<,>TB:L B2tt«»<0fflffiK#-ffi;g: 
tt«!f*»J<fc 9 HRCC. DflJSffTMR* . , &OTgffi«Ri . , • fiiffi 40 
/3f*T®R a . 6 "9, ±to£LXJE<om$rt>>k*i-r*>l> 

hr&*. ^L"cmi<o*^*^Bi(cASt*r 
5if«KD*i^ i c h mm r hmmmco^im a s 

[0109] »20*^3R-i L B2»«J*ffl!l<fc OiaifflftffiR 
, , iRtfDflMg&R, . , • wmmn* . 3 • AffigiR, . « • Dflffi^R 
-GfliSaR,., •CflW»Rt. 7 ©6o©^ffl2Eto f CiJffl 

Xzl^v hr&s. *urar2©36**^-B2«:Al*rs so 
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[0 110] B3»WfWJ:Oa'5*^iE«'C*0. 
[0 1 1 1 ] p tt»«*^ffi-C*9. CCD 

m<D&@m-c&>z> a BL«*io*^*^Bi<*o«j*»iccie 

[0 1 12] **IQjfet«©lB«f^ffl*ttW-r-6 0 

KOBtKicfcOAftf^s-ir^osn/cfft. mi 
r» . j v ifbfflMKi.j. ¥H«fv«. naffi«R,.,(crs««r 

[0113] *lffllg«ffiittO-ft»«^6©*-«W. ^2 
©56^*B2©Ba«*rffiR,.,*aill03ffca. COffiM 
R I . I . DflffiWR,.,. QB«R|-.4, DOT^R*.,, DDMUR 

oflffl«R,. 7 *«rei®»f*HR». B £/s#r or m 2 <o 

[0114] »2©*^*^B2^6Wmu/c*"««*^ 

[0115] xmrnrntcto^T . r& 

&7*-*t/>^tt, »2©***^B2€:»lb3#SC 
£KJ:0tf^-rC>*. C<DBS»2©*^*^B2CC)««I 

tt. WlO^fR^Bi^eiifflTSSiSttA,..©*^^ 

W{c8»-rs*j. »io*¥*^-Bi©A»-r*»»tt 

A„CD*ra]<b^|±ir^^$AA.. 6 Cr>^rrSl«BS45* 
ttOTIr^A. -SlO^SR-T-BiOAW-rsSiSIWAo© 
■*««:»IT. ^2 O^f B2^7 * - * y(C|^ 

[0116] «£^rS(i2©***TB2«7 ^ 

«c*turwfcc»«i-rsfe(Dco, *i o*^*^bi<da 
[o 1 1 7 ] *mmwicki,>xt>mmffl\ tmmx. 

mi. *2<0*^*^B1,B2 ^ttftffiP «C#OrtB»W 

#^>o fiu s^iR^ccAat, itaj-rss^ttco^fDj 

iCi^^ 0,^1 ©^JRTBitcAlt'TSS^ttO*-^ 
i*fa-r^>S^I4(D^^45 0 ©M££&l/T(,>£<D 
-C. *m^«FtC*l©36^*^Bi^6S2©*^* J F 

m*m.<D»Mfifozn 2 ©3e»*-T-B2©Atf»aw»©* 



(10) 
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[oils] [nss«3] ®5te*ftw<Dmmm3<Dm 

<Dm&yt¥$kcomiMmv$>z> 0 m®tc*s^x. bi, b2« 
m&<o&mmMm*m?z>m i &t>i& 2<d***^t& 

Rvwmm^ . , • offistR, . 3 * co ig@t Ri . « • . > 

%<omgxi}&n-fz\s:sx*~v bv$>z><, fit, n 

^icn^6f*fflr^s*WA..,<D^^w-c^o io 

[0119] *2©56^R^B2tt»(*ll!lJ:0ia!H»ffflR 

,.,acxon»R,., -ngntt*., -owkr,.* • kiw«r 

LTjE(0/S»T**Wr5U>Xa^^ fit 

Sj?Wai . 6 o#rtn t c tifr 6tt wr s gmfiA, . 6 cD^r^j 

[0120] B3ttWfl8J: 0 ft &#¥»jE«r * 9 , 

CO 1 2 1 } P tt»«*^ffiT*0, CCD (»««{*) 

[0122] «KNlMOlS*ft:A<:H«ir«. 
<D*]fcte> «»)BLK:J:9A»*a«raW$n/ca. mi 
©3fe^*Bi©ia«*rfflRi.»*JB»rajlU, DOffift 

[0123] »C(r»r*Jl»*. HI 2 ©*¥**B2©£tfflST 

fflR i .,*a«o/fca, ABM*.,* cfl®^R,. 3 , €mm 
jffLr»2©***^B23^6»a-rs. 

[0124] »2©**3R J FB2^6»mi//c*Ktt** 
MiHEB3*9iMft. ttfltt?np±(cfMrt'*. 
[0125] 4mM(C*l»rumkM 1 IB 40 

1 0*?*^BiRCX»2©***^B2*««ffiP «C»b 

[0 12 6] *M*«oK«ftffl^H6CcJ:orttM-r 

ftfe, lae (a) ttX^KMCAratttt 
w <Dmmm~c&>*). ae (b) ttaasoteaco © 

[0127] iueKcfci»-c, * i BicDgos^ 50 
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(B^fi(-) , »2©*^3R J ? 1 B2©«*[e«*f,<b-rs. 

^F l 7&^mi<D*^^Bl<0^ir(D^^x.(-) 
. fftMffij&F," *61£ftIiP£r<D|gfB€:x > - tUct 

x,*x. 1 =-f,*f 2 

£,. = - U* +f,) /(-x. + fj 
= f*/x. 

= -x.Vf» (6) 

= fi*n/x, (7) 

[0128] CCT, m 2 <D***^ B2# ~ ^ - h>(D 

tcf* m 2 CO***-?- B20«US<Dfl«»t«r*iE^ & ft 
CC, *l©***^Bl*s»tt-r&C<!:CCi:f3. **^« 

[0129] 3I2©*¥*^B2#&S— SS^ftUTK 
«<Dtt«(DB$. * 2 ©5l»* J F-B2©IIMtt»MiF 1 6 IS 1 

©***-r-Bwo«ja*ro«i*xr(-) . aoiMk^F, 1 
^6tt«ap*roffi«*x T i mz<o%&m 

^B2(D*S«fS^£ aT fcJ:, 

£ JT = (x T ' +f 2 ) /(-x T + f 2 ) 

= fa At 

= -x T yf, (8) 

f T = n*(3 IT 

= fi*fa/X T (9) 

Z = f T /f, 

= x. /X T (10) 

£ft^> 0 

[o 1 3 0 ] 1 mi <Dyt¥m*Bitm2<D 
***^F-B2(o*raK: 2 *e«ffiN2^s«E-r * 

mio***?-BiiJ^(*<horfi<Diif!f 

tS«L. C(0*«(4H«:«j^<!:Ur*2<0***^B2© 

[0131] £tc. *3as«©«fiR<b«iBCC. tt»M^ 
6*«c±(tiLTiE©JMr***-r****-f-i. 
fKF«:«©B*T**wr***!*W*S»*«:fc. ^& 
***T-«r*H*fWtc»ttr*C<bCc<fcO. »IB**3fi© 

[0 132] [3Ste«4] H7tt*^(Ol6tt«4<DS 
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Z3\t5k«m$k<D&ffi&mWZ^'?Z>mi, SB 2, m3(D 
^^t* *) % m 1 <D5t:^-?-Biti^WJ J: 9 HBCC . 
EaJHSBR^aWiaBaRi., • £hiS£iRi . 3 -HBOl,., 
©HoojgsmRCttMWrBRi . , <fc 9 9 . ±&£LX 

[ o 1 3 3 ] m 2 oj&m+mtmttm* o ¥® r, . , & 
o'naffi^R, ., • w-mm^t . , • gb^r, . « • w-mmRz . 5 • io 

mmuA* . , o^rfiii c tifrhRfttzmmmA* . , ©#ft 

[0134] *3©#3***B3tt»ttfflJ<fc 0 JWC, ft® 

B«R,..©ESo©^Baana«*rifR...j:Dias»). ^ 
zmmmiA, . , ©#gj t ctifrhmm? zmmm, . 

[ o 1 3 7 ] p temmm*mv$>K). wzaan mm 

«(*> «©»«BTA*. M*m Q#¥*^Bl<D!B?fc 30 

[0138] 2BB»«{C*jWS»«ffiffl*ttWr ^3 
«*6©*S!tt*r«0 8l CCJ: 0 A»*S£*l!flHJi*ft/c 
«v » 1 ©#3**?-BiCCAI«-3. « 1 ©^JS^Blte 

cc i w&mwm&j&mrrz. 

[0139] 1 ^mWto&B&Sto1tW*»l** m2 
©**K-?-B2«C J: 0 ^O^fflMR, . 7 3 B3 

[oi40]^u$/c *nts*Bi^»rt3ftfc» 40 

3 ©36**-?-B3CC £ 0 CDItHiBR^ . * <b fft 4 © 
B4(DA*fffiR4 . i £ ©K© 3 »li«BN3±K: WS 

[0141] -€-l/r*4CD3e^*T-B4tt3^««ffiN3CC 

[0142] xmmmicto^x & % &icm i *©z 
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[ 0 1 4 3 ] BP*5. mi O^**BljKA»0fc#SRtt 

0fliB*rBR,.,«:Ai*«. *©»#ccieH3ftfceaB«R 
,.,«:<fc«3. A^r6)<b^^rfiiBn^YC-)^rajtcJSS1$ 

[0 144] *«cflB«^.,fcJ:0««*«t2C-)*|Sj 

[0145] Z(-)*|fil«CS«3n/caft**«DaBtiR 

[ 0 1 4 6 ] ^2CD7fc^-T-B2CC4dl^r«. ¥BR,.,& 

«2 ©#«R*B2©AMBR. . , icfcW *%f»rtt«H£ 
TBR, . , cc fc w * - - 5 * S . 

3 6 (cm 2 ©***-f-B2CD«fflBRi . , Kfctt e^^W^J 

S-&**CCJ:0. Z<0%&m*<OZ tt#|al<DS3«:3®< 

[0 1 4 7 ] f Ut, *2©***-T-B2*CYC-)*|Sl*>6 
AW 03fc«J#**ttY(+)^ffi)«:»Hl 0* 3 ©:«¥*?-B3 
(CAM?*. 

[0148] *3©*WR-?-B3rtt> «8»*m«diB« 
R,.,tCt:Z(-)*Ial6Cjgf*$tl. » 1 ©*MHF-B1±T# 

Uttt>ttB«:r. D0BaR,.,«:J:»3YC+)*fajCCSW3n 

ws, DaB«R 8 ..,fcr— Mzc+)#rfi)«:fc<!:0 4 a®^R 

j.i^OAW^iBSIal— ©z (igtcr. dbMitR 3 . s ccj: 
[0149] *4<0***^B4"C««l***« :5 FBilR 

• . , ec j: o zc-)^r&i w:jsw ^ n/ci. ^^MiE«b5^^j® 

[0 150] *H*«|©»K »2. ^3©*^B 
1,82 , B3«^fliH?¥^CDX- A U >X(7)— fl*«:*J5S 0 
TC»4. ^Urm2©^*^B2im3©7fe^^B3^ 

tB^^Ki-r ^> C i cc J: D , »B*^(0jS&*8g» (IS* 

[0151] *sas«tc*jws^<s«if^tt^-r-&. 

«CC»brJ»l©***-T-Bl. »4<D***-7-B4. ^ 
»SiEfiB5acXiB«fflP ^il, »2CO**3R-?-B2i 
W 3 CDlt^m* B3*r Sttl 0 T C » * . 
[0152] SI20*^3R^B2«. Kft«a^6aa«l^ 

©X»fci»or. mio*^iFBi^>6»n^Y (-) ^ 

[0153] CO^r. ***^-Bl^B2ia©raPS»E^-2> 
»2©****B2ttA«r&*W«0*laliWtU"r 

A«rsS!mi«fflT4»IIW^H^fiit«cor 

^*sofc«i©«^i«»&f3. *^* j ?-B2^B3Pa©ra 

P§4>, *^*^Bl-B2Pa©PJWi^)fi/cWC:*^C<!:tC 
[0 154]mfe, m2<DJt¥m**2<D»*bm*:8 



(12) 
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21 



22 



^ot^>, 2 CMfrWRiP B2<D^ 

[0155] S8«HJS^4(D^^-T-^^^#-CD 

^c*5, is (a) izft¥¥fk&mnm<DtKt&Q/o 
mmv*>*). 08(B) «aa«©««cD ©esbh-c 

[0156] l5]0K::fcl>T, m 1 <D#^*^Bl®«L*ffi 10 
*T B3® JNuABtt* f i , » 4 ©at^X^-B^OiKlMlBBB* 

* *.c-) . uamoifi ■ ^^2*is«ffiN2*r©Hsiit 

**.\ m3c03fc^*^B3<OSrffliJ^iF J ^6 2^*S«a 
/3. = */3 3 . 

= (f,A*.) *(f 3 /x 3 „)*(f 4 /x<) 30 

= (f«*f,*f4) /(X,. *%,**) (11) 

= (fa *f, *f, *f 4 )/(*. *X J .*X 4 ) (12) 

c o 1 5 9 ] c ct. m2 (o^m^wm i o*^* 

TBlCC^f lt5 /c W»» b /C t # £ 2 ^«MN2 

StffcUStC, Sr3<D*^*^B3^7;/cW^«ir^Ci 

f T = fi*/3 T = (fi*f,*f 3 *f 4 )/(x JT *x 3T 

= f, *f, *f 3 *f 4 *(f 3 1 + X 3 . *77 )/{(* . 



[0160108 ( B ) <Daaffl<D5t^ieBiC*j^r tt 
S-e^)€>«*rcDm 1 <D3fc^3R^Bi#tB*tftlC 2 

[oi6i] m2<o3c¥m*B2izm i <D#^ig^Bioc*t 

^*^B2<DW«M*F,*r<0ffi« x JT (-) t*. 

Xj t =x 2m -a (13) 

[0 1 6 2 ] »3©***-T-B3tt3»IS«ffiN3«: 
»tt7)/ii^fflttl^OT, 3ycS«®N3^6*3 
CD*^S J F-B3C0^ffllJ||^F a ' *rOS6Kx JT 
Xi t 1 = Xj . ' - 7? 

= - (fj 1 /*. +7?) (14) 

[0163]$ 6CC»2©3I^*^ BZOttffliJiSftjSF, ' ^ 
6^ 3 (D7fe^^B3<DmrfilM^F 3 * T'<D5£gf x, t * x 3 T 
tt, tUU^KO±fi3^2 ^Cotl^OT, 
x, T ' ~ x 3 T = x* . ' ~ x 3 . + 8 + 7? 
= -f» l /x,. -x 3 . +5-+ 77 (15) 

[0164] SCi5)Ox, T '<tx 3T 5£(13), (I4)£ffl 

Xj T ' = _ f J J /Xj T 

= "f,V (Xi. -S) (16) 

Xj t — — f 3 * /Xj t 

= <f,**Xi.)/Cfj a + X J .*7?) (17) 

-f,V(X, B -5) - (f3'*X 3w )/(fi J +X 3 .*77) 
= -f 2 '/X 2< ~X 3 . + S+7? (IS) 

^(i8)^6^2(Z)7t^-i L B2^Iib^>r=tT6^ 

[0165] */c. *nmmfctovzft¥m+®mk<D 
Sj&mcom^smfT » i ©*^*t-bu: o asahcc 

= (f»/Xl T )*(f 3 A J T)*(f4/X,) 

= (f,*f3*f«)/(x,T*x JT *xO (19) 
x,) 

-5)*f 3 , *x 3 .*x,} (20) 



^ ^ [0166] ctifcj: *)m§iyt¥&<Dm<sttz 

Z = f x /f. 

= X,.*X 3 ,/(X 2T * r XjT) 

= X,.*X 3 .*(f 3 2 +X 3 .*7?)/{(x Jt ~^)*f 3 2 *X 3 . } 

= X,.*(f 3 * + X 3 .*77)/{( Xl . -^)*f 3 1 } (21) 

[0167] «±o<fc^cc****^«:j: JW**l©^*n»*©f9 K^-^^i) 
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23 



24 



[ 0 1 6 8 3 JEW:, mS<<C%lUrm2<D%:¥m*Z2RV 
[0169] *HSS^tC*5C^r«. ffUCD;*;^ 

ft) ctfttfrfc.fct> 0 

[0171} » 1 0*^*^Bii* 

[0172] cn^ec^ltfiWlw^r*^-^*^!** 

19.1 13.0 
14.5 9.8 
2.0 3.0 



1 6 * -CM: 3 0(0*^*^- <fc 0 fc * =88»J£CDX- A u 
[0173] CftfeOXttfllCfcl*?. *Wfi*«wrr 

6BHJ»*«^orE«r 6 c i k J: r> r£ o hm<\Wm 
10 [0174]$ COJ5*fM*I5ie*»ftv3rj:ffi<fc-r 

[0 17 5] H9W**I8©^*W5<DYZ 
[0176] 

mi] 

9.8 
7.4 
4.0 



3te#»CD*^X (X xY xZ)=l£ft«|C*j^-C 6.6x 21. 4x 32.9 



i Yi 


ZiCO 


Si 


Di 


Ndi 






1 0.00 


0. 00 


0. 00 


2. 74 


1 






$ i it&m- 












2 0.00 


2.74 


0. 00 


6.00 


1. 51633 


64. 15 




3 O.OO 


8.74 


25.00 


10.00 


1. 51633 


64. 15 




4 -7.66 


2.31 


25. 00 


8.00 


1. 51633 


64. 15 




5 -7.66 


10. 31 


0. 00 




1 


















6 -7.66 


17. 14 


0. 00 


8.50 


1.51633 


64. 15 




7 -7. 66 


25.64 


25. 00 


10.00 


1. 51633 


64. 15 




8 -15.32 


19.21 


25. 00 


8.00 


1.51633 


64.15 




9 -15.32 


27.21 


0. 00 




1 






10 -15.32 


32. 90 


0. 00 


0. 00 


1 







[0177] 
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D 5 
D 9 



6. 82 2. 79 
5. 69 9. 66 



(14) 
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26 



0. 70 
13. 66 



D 6 — 9® 
D10 ® 



ZiOO-ZiOO+O. 06 
Zi00=Zi(fl)-3. 96 
ZiOO°Zi(W) 



Zi(T)=Zi(W)-1.85 
Zi(T)=Zi(fl)-7.97 
Zi(T)«Zi(tO 



B 1 m 
R2@ 
R 5 m 

86E 
K 9 B 

Rio m 



R2« -18.881 
B5» -20. 000 
R6= 20. 000 
R9= -21. 267 
Ri0=« 



RSia =-1.34677e+01 b =-4. 11138e+01 t 



c 02 - °- 



L 20° 



C D3 =-1.50202e-04 C 91 — 1. 86036e-O4 



2r 



2.21286e+01 



C 04 -2. 910756-05 C 22 " 3. 1269U-05 C 40 — 2. 88791e-05 



2 4® a —3. 304216+00 b 



C 02" °« 

C 03 = 1.25682e-03 



u 20" 



2. 844646+O0 
0. 



C 21 = 5.54423e-04 



-3. 109326+01 



C M — 1. 861756-04 C 22 = 1.94371e-04 C 40 = 1.48755e-04 



27gj a - 1. 11832e+01 b —7. 18551e+00 

c 2 o e o. 



C 0 2 a 0. 

C 03 - 7.66740e-O4 



°2r 



8.86240e-04 



-2. 445606+01 



C 04 = 2.93867e-05 C 22 = 4.93024e-O5 C 40 =-4. 02913e-06 



R 8 I a 8 2.55234e+01 b — 1. 52536e+02 t =-3. 00410e+Ol 



C 02 " o- 

C fl3 - 5. 177186-04 



C 2 0 = °* 



u 21" 



5.48567e-04 



C 04 -2.62930e-05 C 22 =-9.31187e-06 C 40 =-2. 01776e-05 
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R 5 ffi a — 2.75382e+03 b • 
Cq 2 = 0. C 20 E 



1.79616e+01 
0. 

5. 20330e-O4 



3.20821eH)l 



C 03 » 3.86551e-04 C 21 = 
Cq 4 = 1. 12591e-05 C 22 =-1.72743e-05 C 40 = 7. 83047e-O6 



0T(r>*. XSIt®"C^>^^4ffiR4im5MR5«~-^<D 
[0 22 2 ] «T. tt#ffi(K«ftlUt&L/^^«a)IS» 

» 1 **3RT-biow»«:as. m 1 #¥*-?-Brctttll 2 

[0 2 2 3 ] *CC**«»2*^*^-B2<oaJ»(CA*. 
»2*??SR^B2rWSl4ffiR4, #5ffiR5rJKMU Iff 2 
*¥*?-B2©aiJ#£HJ*. C©£*. ^4Mifi^tC®^ 
MltC^„ fit, » 2 B2©«»*Hlfe* 
m«m6®R6(CCI«<D}S««t*Cr)Jg«ffi) ±tC»»WK: 

*s»-r*. 50 



[0224] xmmm-cizm 1 ^^bh*. amtz 

— #fiJCC&oT(,»S. X, #2#¥*f-B2M:. xm?z> 
[0 22 5 ] #cc, *****o*ib«:j:-5S«fffflK: 

jK7-B2«KftH^ 6 ffiM8«:i»j ^tZ77X ^rfiicc^sft 
"T^o ^it^^Ii o®rio »K«fclSOT#lbb& 

* 1 ^*T-Bli»2*^*T-B2<bOffflB3«»* D , » 
23fr¥*F-B2±«ffiRio £<DffflttJZ;#£. 
[022 61^3 0, 3 1, 32 tt*XttfN®&tiR£BI 

[0 22 7 ] [XttH 1 1)833 «*ffeD^<D||JfeW 1 
icDvairtr<D7t^K®sr^)^> 0 #ilftWtt£{SJt#J 
1.5 (g<D-SX-AU>X(Dffi«3fe^r'^-5o KT«C 



(25) 

47 

* [*n 3 ] 

19.1 15.5 13.0 
&m*mft 14.5 11.7 9.8 
tfcOS 1.5 1.9 2.2 

ft^©iMX(XxY xZ)=ltft3£|ci>^-C 11. 6x 24. 6x 46.0 
i Yi ZiflQ 6i Di Ndi udi 



1 O.OO 0.00 0.00 2.74 1 

2 0.00 8.74 45.00 12.00 1 ^ft® 

3 -12.00 8.74 45.00 1 EfcfflS 

4 -12.00 -26.43 25.00 10.00 1 ELtiM 

5 -19.66 -20.00 25.00 gOK 1 

6 -19.66 -33.00 0.00 0. 00 1 «® 



mnm *m mass 

D 3 35. 17 30. 33 27. 18 
D 5 13.00 14.69 16.39 

ZiOD=ZiCf)-3. 14 Zi(T)=Zi(W)-4. 60 
D 4 <~ 5® ZiOD-ZiOO+1.69 Zi(T)=Zi(W)+3. 39 
D6I ZiOO«ZiCW) Zi(T)«=Zi(W) 

Rll R l-oo 

B6i R 6=oo 



[0228] 



*JM¥8 - 2 9 2 3 7 2 
48 



[0 2 2 9 ] 



W141 



49 



(26) 



f$B3¥8 - 2 9 2 3 7 2 
50 



R2Ia « 2.47149e+01 
C 02 = 0. 

C 03 =-5. 13200e-C4 
C 04 -4. 03069e-O5 



b =-9. I4502e+O0 
C 20 = 0. 

C 21 « L92296e-03 
C 22 = 1.76049e-O4 



t = 9.21754e-01 



C 40 = 3.06636eH)4 



Ufa = 5. 87463e+01 b 



1.86088e+Ol 
0. 



C 03 =-2. 89808e-05 C 5 , =-2. 02543e-04 



21" 



6. 15169ef01 



C 04 =-4. 32883e-05 C a5 r 6. 17232e-05 C 4n =-1. 85875e-04 



u 22 



40" 



B4@a — 3.97374e+01 b — 2.867B4er01 t 



c 02 = 0. 



c 2 o = °« 



2. 13848e+01 



C 03 =-1.27624e-O5 C 



2 ^-3.535586-05 
C 04 — 1.29314e-06 C 22 — 3. 56795e-05 C 4Q - 3. 20379e-OB 



R 5 m a = 2.42672e+01 b =-1. 08103e+02 t = 5.08828e+01 

Co2 s °- c 20 = °- 

C 03 - 4.41590e-04 C 21 =-2. 61556e-04 

C Q4 = 2.97724e-06 C 22 ^-3. 79471e-05 C 40 = 5.76230e-05 



^HJfiWccfec^r. JliffiKUi A«Br* -sttOffir* 

So HWfflr*-6*2ffiR2<k*3ffiR3W*10*^*^ 

BKO±cc»ttLrt>&. s«ffir*-5*4ffiR4i»r5ffi 

R5»#^^©*H«OffM*attbr— ^2 

fflR3rsi*u miyc¥m*z*D%&&thz 0 cot 

[0 2 3 1 ] yc{C3teStt»23t^*^B2(OfflJ»CCA*. 
CCr(J^4iR4, #5ffiR5rJ5»U fS2*^*^-B2 
08B»«:UJS. C<D<t$, »4ffiiB«CClB*»j£l,rc> 

R6(ccc»coa««(*o»«ffi) ±tc«»ww:tt«-r5. 
[0232] xmrnrnvizm 1 #^*^-bi«, a^-t & 

^Ifijtc^cort^. X, »2*^*dF-B2«. AM*** 



#GjK:&ori>s. 

30 ot»rttWr*. ^«tCRRLrSll*:^5RT-RiW)Aft^ 

«rr*. «ffir**8ii osrio ti^fgccBKLr^ibL/ 
^ir 4 f£ft4a^€>Sga«Sccffij-,r<D^«tc<fco 
rm i ^^T-Bii m 2 B2 <t <D$f\mm £ o . 

[0 2341 034, 35. 3 6 «*HteWO«i|XHBI 

r&£ 0 

[0 23 5] [Xftffll 2] B3 7»*An^ttfll 
40 2©YZffirtrcC)3lc^WBSiar*^ 0 *H*SW«^fSJ:tft 



i.5 fiorsx - a u >xoa#** ^r* s. 

[0236] 
W15] 



WTK: 



(27) 

51 









mm 




19.1 


15.5 


13.0 




14.5 


11.7 


9.8 




1.5 


1.9 


2.2 



^Of^XaxY xZ)=ltft5StCio^T 8.2x 28, lx 42.0 
i Yi Zi(W) 0i Di Ndi i/di 



1 0.00 0.00 0.00 2.74 1 ft 9 

2 0.00 8.74 45.00 12.00 1 £S*3d 

3 -12.00 8.74 45.00 1 

4 -12.00 -25.97 45.00 10.00 1 Mftffi 

5 -22.00 -25.97 45.00 1 

6 -22.00 -12.97 0.00 0.00 1 &® 



D 3 34.71 29.12 25.68 
D 5 13.00 14.42 15.83 

D 1 - 3® Zi 00 -Zi (0-7.01 Zi (T)=Zi(W)-ll. 86 
D 4 - 5® ZiO0"Zi(W)-1.42 Zi(T)=Zi(W)- 2.83 
D61 Zi(H)=Zl(W) Zi(T)=Zi(W) 

SI® R l-oo 
B6I R 6=oo 



8-292 3 72 

52 



[0237] 



[»16] 



53 



(23) 



8-292372 



54 



R2@a =-2.98091e+O2 b — 1. 251 16e+01 t =-3. 22288e+fll 

c 02 = C - c 2(f °- 

C 0 3«=-6.41930e-04 C 21 = 1.35323e-05 

C 04 =- 1.62835e-C5 C 22 » 6.79248e-05 C 40 = 3.50376e-O6 



B 3 



4.88259e+02 b 



1.73371e+01 t = 3.87170e+Ol 
0. 



C 03 =-2. 42094e-O4 C 91 = 7.O0094e-O5 



21" 



C 04 =-3.43767e-05 C 22 = 4. l9720e-O5 C 40 =-6. 81038e-05 



fi 4 S a —5.168396+01 b — 3. 34488e+01 t 



3. 15288e+01 



002= * 



c 20= °* 



Cq 3 = 4.95963e-05 C 21 = 3.61954e-04 

C Q4 - 9. 13275e-€6 C 22 - 5.58245e-05 C 4Q - 2. 28780e-O5 



B51a = 2.06473e+01 b =-2. 56460e+O2 t = 6.09634e+01 

C 0 2 B °- C 20 = °- 

C 03 = 2.56862e-04 C 21 = 4. 12449e-04 

C 04 =-l. 87665e-06 C 22 = 2.35916e-05 C 4Q = 2.75677e-06 



#2HlS£*3ffiltiatfS4SlR4£#5ffiR5tt** 
»\ > *2©#3**^B1,B2 <D±CC»fiSb/c*ffi»r* 

»l*^*^-Bl©aJ»CCA&. CCr«^2ffiR2 v !H3 

W3ffliS»(DHJ|BIS«fflCC 1 %tMrT£. 
CCr^4lR4, SI5ffiR5rJS«fU * 2 36^*^62 
6„ *2*^3R-?B2*S*tHU3rc**«»6ffiR6 
[0 24 0 ] *J|ftWr«» 1 ^SR^Bitt, A*fT & 



[0 24 1] »3e**^<D*«p«ci:Sa«ffffltc 

T m 1 ^^SR^Bii » 2 *^3R^B2 £ ©RTIRW:!** 
0, »2*9«*B2i«fflRlD £©R8 
[0 24 2)038, 39. 40 tt*Hi6WCD»i|XSll 

[0 24 3] HJgWl 3-1 6ttWSH=WX-AU>X 

[0244] [nte« i3]i4i \tt§m<ommn \ 

2is©=sx-^u>xo»«mr*s. X. (14 

[0245] 

mi 7 ] 



(29) 

55 

26.0 20. 1 13. 7 
^DI¥@E 20.0 15.3 10.3 
2.0 2.5 3.0 

ft^&CDlMXtfxY xZ)=H;ftSg<c4oC^r 11. 4x 37.0x 65.8 



i 


Yi 




6 i 


Di 




u di 




1 


0. 00 


0. 00 


0. 00 


5.00 


1 




















2 


0. 00 


5 oo 


0. 00 


5. 00 


X. OJUjo 


fid K 


fulttf rfiT 
mvTiBi 


3 


0. oo 


in nn 


trO. UU 


R QA 


1 

1. o J Doo 


RA 1 R 


Sit® 


4 


-7.41 


c: nn 
o. uu 


n nn 

u. uu 


iA nn 

1*. uu 


1. OJDjO 


RA 1 =i 
OH. lO 




5 


-19. 02 


12. 83 


0. 00 


8. 94 


1 

1. OlvOO 


fid 1 "i 


3E.iX.srJ UU 


6 


-26. 43 


7. 83 


28. 00 


u. uu 


1. OJUOO 


fid 1^ 


S&tiS 


7 


-26. 43 


12. 83 


0. 00 


&£t 


1 




















8 


-26. 43 


22.23 


0. 00 


5.00 


1.51633 


64. 15 


S#r® 


9 


-26. 43 


27.23 


-28. 00 


8. 94 


1.51633 


64. 15 


Sit® 


10 


-19. 02 


22. 23 


0. 00 


14. 00 


1.51633 


64. 15 


£Slt® 


11 


-7.41 


30. 06 


0. 00 


8. 94 


1.51633 


64. 15 


±mmm 


12 


0. 00 


25. 06 


-28. 00 


5. 00 


1.51633 


64. 15 


sit® 


13 


0. 00 


30. 06 


0. 00 




1 




SJifrBn 
















14 


-0. 00 


45.61 


0. 00 


5.00 


1.51633 


64. 15 


©iff® 


15 


-0. 00 


50.61 


28. 00 


8. 94 


1.51633 


64. 15 


SStBf 


IB 


-7.41 


45.61 


0. 00 


14. 00 


1.51633 


64. 15 




17 


-19. 02 


53.44 


0. 00 


8. 94 


1.51633 


64. 15 


±S*tffi 


18 


-26. 43 


48.44 


28. 00 


5.00 


1.51633 


64. 15 


Sit® 


19 


-26. 43 


53.44 


0. 00 


m& 


1 






20 


-26. 43 


65.84 


0. 00 


0.00 


1 







4$$J¥8 - 2 9 2 3 7 2 
56 



[0 246] 
[»18] 



(30) ftWW- 8-292 3 72 

57 58 











[0247] 


D 7 


9. 40 


11. 15 


8. 46 


mi 9] 


D13 


15.55 


8. 58 


2. 43 




D1S 


12. 40 


17. 63 


26. 47 





D 1 ~ m Zi(M)=Zi(W) Zi(T)-=Zi(W) 

D 8 -13® ZiOO=Zi(l)+1.75 ZiOZiOD- 0.94 

D14 —27® Zi00=Zi00-5.22 Zi(T)=Zi<10- 14.06 

D20 m Zi(H)=Zi(W) Zi(T)-Zi(W) 







r i m 


Rl» oo 


H 2 ® 


R2- co 


R4I 


R4= co 


R 5 i 


R5= co 


R 7 B 


R7- co 


S8I 


R8= co 


RIO ffi 


R10=« 


Rll ffi 


Rll-co 


R13 ® 


R13=co 


R14 ffi 


R14=oo 


R16 ffi 


R16-co 


R17 ® 


R17=co 


R19 ffi 


R19«co 


R20 ffi 


R20=« 



(31) 



59 

B 3 I a 



60 



2 9 2 3 7 2 



02 



a.71821e-02 



u 20 : 



oo t 
-2. 64466e-02 



C 03 =-l. 10859e-04 



C 21 =-3. 08647e-06 



Co4=-7. 44756e-06 C 22 =-8. 73792e-05 C 40 =-7. 07245e-06 

R61 a c «> b=« t = 0. 

C 02 - 9. 25173e-03 C 20 » i. 06374e-02 

C 03 = 1. 06641e-04 C 21 =-l. 75379e-04 

Cq4= 1. 00577e-07 C 22 =-7. 09789c-06 C 40 =- 1. 11339c-05 

B 9 I a = a b = «> t - 0. 

C 02 =-9. 25352e-03 C 20 =-7. 71705e-03 

C 03 -1.27415e-04 C 21 = 2. 24577e-04 

CQ4— 2. 04074e-06 C 22 - 9. 85041e-06 C 40 — 4. 54405e-06 



K12 



a = oo b = oo 

C 02 = 1. 07705e-02 C 2Q = 2. 85032b- 03 
C 03 = 6.49026e-06 (^,=-4.048766-04 



2P 



C^l.780016-05 C 22 =-3. 44175e-06 C 40 = 2. 28U4e-06 



R15 Bp a = « 



t - 0. 



C 02 =-6. 89123e-03 C 20 =-8. 83606e-03 
2. 19277e-05 C 2l = 9. 359B2e-05 



^03 

CQ4-4. 51558e-07 C 22 =-3. 39663e-06 C 40 = 5. 46067e-06 

S18 ® a = » b = oo t = 0. 

C 02 = 8.38005e-03 C 20 = 1.59192e-02 

C 03 «-2. 38916e-06 C 21 =-7. 12086e-04 

C M =- 2. 19374e-06 C 22 * 1. 69386e-05 C 40 = 5. 50667e-06 



^2®R2— m7®R7, ^8®R8— mi 3 ®R13 % fll 
14MR14 ~Sff 1 9MR19 — ^d/c^K & 

2, S3<0#**^"CiJS>»K ffl2 0®R20 ^ffi-C^) 

[0 24 8] «r, fyttGL&zmimtistctzvmm 

2HR2r«*r* m3®R3rSI*. HI4®R4, m5®R5r 

7®R7*>[5]*rc£)& 0 £/c, *m«m4®R4<!:^5®R5 

»2©*^* J F-B2rtrtt»8ffiR8riB«f, »9ffiR9TJS 
11 mi 0®R10 .mil ®R11 r±J^. m 1 2®R1 



9«Rffl±£K»ffi«MaTt»a. ^1 IffiRu ill 
3MR13 fc|31«ra*. *JR«^1 2BBifi»r* 

*3 0)*^3R^B3rtr«lgl 4MR14 T«*r. ^15® 
R15 TKIt mi 6®R16 t mi 7BR17 r^SW, SI 
18ffiR18.TR*l mi 9®R19 -ClB«r I/. m3CD3t^ 

*¥-B3*»tn-r*. ccrmi 4®ri4 <tmi 6®ri6 
tzm— wx'$>*)®VTm±±m.ttmzmtzxi,>z>. mi i 
®Ri7 im i 9®ri9 ti^ar**. ttc itmxm 1 
6®ri6 imi 7®ri7 om-ctpm&m-fz. 

[0 2 5 1 ] m'&icm 3 ©*9t*-¥-B3*«fflO/c**B 
ft«U£<ftffiai2 0®R20 cca«(D«*««0»ftB3) ± 

[0 252] #&c, XflSBpffCCf**:^^***©** 

ccoiirtt^rs. ^{Scc^urmi o^s^BKiH 
5£-c * o im> & i > c m 2 coyt^m^ b2«ja ft ^ e mm 



(32) <$W8- 2 9 2 3 7 2 

61 62 

3cD^^B3tiiA^^6^Stcr^r>rz cdji s^/J^t^ci. Mi4 2 ct^-r<fc 5 fc:&^5tm 

{0 25 3] Eft«s^6aaaaccfijorc!>x<SK: u ^© ^ ^© 2 -^©^T-^isitcs o t ^nt 

[0 254] ^JfiffltCfelirttSoCO^JRT-OAW [0 25 7 ] [ Hifefll 14104 6«*#6WOHffi« 1 

(0 2 5 5)143, 44, 4 5 tt#HJSW<D»iKgBI 10 2»©=SX- A U>XC0»«E*^r*-5. JUTCC* 

^x^v>^<ottttc^mmiEf)m etitc^. [0258] 

(0 2561 X, *SHfS«tt«^^X8x6inm L [»2 0] 

i!£(D^fe^65. 8x37x11. 4™* 

Tk^ffin 26.0 20.1 13.7 
^E^Sft 20.0 15.3 10.3 
&9& 2.0 2.5 3.0 



«1MX XK¥8am x^j£6mm 
ft3*$©U-<<XaxY xZ)=^fiSB^^H>T 11. 8x 57. 7x 53.1 



i 


Yi 


ZiCW) 


Oi 


Di 


Ndi 


i/di 




1 


0. 00 


0.00 


0. 00 


5.00 


1 






m 


l#3**^ 














2 


0. 00 


5.00 


0. 00 


5. 00 


1.51633 


64. 15 




3 


0.00 


10. 00 


28. 00 


8. 94 


1.51633 


64. 15 


Sit® 


4 


-7.41 


5.00 


0. 00 


14. 00 


1.51633 


64. 15 


±sst® 


5 


-19. 02 


12.83 


0. 00 


8. 94 


1.51633 


64. 15 


£Sit® 


B 


-26. 43 


7.83 


28. 00 


5.00 


1.51633 


64. 15 


sit® 


7 


-26. 43 


12.83 


0. 00 




1 




mvrm 


H*2}fc¥JfcTB2 












8 


-26. 43 


18.39 


0. 00 


5.00 


1.51633 


64. 15 




9 


-26. 43 


23.39 


-28. 00 


8. 94 


1.51633 


64. 15 


Sit® 


10 


-19. 02 


18.39 


0. 00 


14. 00 


1.51633 


64. 15 


£sit® 


11 


-7.41 


26. 22 


0. 00 


8. 94 


1.51633 


64. 15 




12 


0. 00 


21.22 


-28. 00 


5. 00 


1.51633 


64. 15 


sit® 


13 


0. 00 


26. 22 


0. 00 


£3t 


1 




mvr& 














14 


-0. 00 


42.19 


0. 00 


7. 00 


1.51633 


64. 15 


©iff® 


15 


-0. 00 


49.19 


-28. 00 


12. 52 


1.51633 


64. 15 


Sit® 


16 


10. 38 


42.19 


0. 00 


12. 52 


1.51633 


64. 15 


£S8« 


17 


20. 76 


49.19 


28. 00 


7.00 


1. 51633 


64. 15 


Sit® 


18 


20. 76 


42.19 


0. 00 




1 




mvim 


19 


20. 76 


30. 28 


0. 00 


0. 00 


1 







[0259] 

mz 1 ] 









33% 


D 7 


5. 56 


14. 76 


80. 43 


D13 


15. 98 


10.88 


5.31 


D18 


11.91 


16.01 


26.12 



d i <- m zioo-zioo zi(T)=zioo 

D 8 — 13® Zi(M)=Zi (9)49.20 Zi(T)=Zi(W)+24. 87 

D14 ~ 18® Zi(M)=Zi(W)+4. 10 Zi(T)=Zi 00 + 14. 21 

D19 m Zi(MWi(») Zi(T)=Zi(W) 



R 2 M R2- oo 

R4i R4= oo 

R 5 ® R5= co 

R 7 ffi R7- oo 

R 8 ® R8= oo 

R10 M R10=oo 

Rli ® Rll«oo 

R13 M R13=oo 

R14 ® R14=oo 

R16 ® R16=«3 

R18 ffif RlB=oo 

R19 m R19=co 



(34) 



65 

H 3 1 a 



-1.87643e-02 C 20 =-3. 34Ule-02 
C 03 = 1.42969e-05 C 91 =-3. 38Q35e-04 



^02 = 



21" 



8-292372 



66 



t = 0. 



C^-l. 49633e-05 C 22 =-l- 70482e-05 C 40 =-2. 85715e-05 



8 6 1 a 
Cn 



t 03 = 



1. 03027e-02 
1. 15021e-04 



L 20 = 
C 2i = 



C w = 8. 03984e-07 C 22 = 



1. 02387e-02 
l.51064e-04 
I. 48807e-05 



L 40~ 



1. 18655e-06 



B 9 H a = » b = oo t = 0. 

C 02 =-7. 36823e-03 C 20 =-6. 07848e-03 

C 03 =-9. 76247e-05 C 21 =-6. 77552e-05 

004—1.940296-07 C 9S >~1. 34043 e- 07 Cjn— L B0895e-07 



^22 



40" 



812 ® a = oo b = «> t = 0. 

C 02 = 1. 57404e-02 C 20 = 2. 44694&-03 

C 03 — 7. 66458e-06 C 21 = 5. 12655e-04 

Cq4= 4-46711e-06 C 22 = 2. 53773 e- 06 C 40 = 1. 17538e-06 



R15 m a 



t = 0. 



C 02 »-7. 52814e-03 C 20 =-6. 13092e-03 
C 03 - 2. 44469e-05 C 21 =-7. 04107e-04 



Cq4«= 4. 29594e-06 



C 22 = 4. 27184e-05 C 4Q » 9. 99696e-05 



R17 M a = oo b = oo t = 0. 

C 02 =-7. 43703e-03 C 20 =-l. 85311e-02 

C 03 = 1. 19422e-05 C 21 = 3.37547e-05 

Cq4« 1.54082e-06 C 22 =-7. 40920e-06 C 40 = t. 36401e-06 



H4 6«:*ji»r % m imteAmm-c$>zi&*)mRre$ > 
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